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a b s t r a c t
Bangladesh is one of the leading exporters of ready-made garments (RMG) worldwide producing at very
low cost almost exclusively for Western markets. Empirical evidence on psychologically adverse working
conditions and their association with health in the RMG setting remains sparse. Drawing on insights from
previous ethnographic research, we conducted a cross-sectional epidemiological study among 332 RMG
workers in Dhaka, Bangladesh. High work-related demands and poor interpersonal resources repre-
sented key components of work stress and were important determinants of poor health. The key work
stress components observed in this study partly differed from those identiﬁed in Western work place
settings.
1. Introduction
Bangladesh is one of the leading exporters of ready-made
garments (RMG) worldwide (World Trade Organization, 2011),
producing almost exclusively for markets in Europe and North
America (Ahmed and Ahmed, 2011). It is estimated that 3.6 million
workers are employed in the garment sector in Bangladesh
(BGMEA, 2009). Bangladesh's importance in the global garments
economy is rising as indicated by a recent increase of its share in
the worldwide clothing export by 25% (World Trade Organization,
2011). The working conditions in RMG factories have been increas-
ingly featured by Western media as being characterized by low
wages, exposure to violence, and a high work load (Bajaj, 2010;
Ethirajan, 2012; Yardley, 2012). It is well known that physically and
psychologically taxing working conditions are important determi-
nants of employees' health (Nieuwenhuijsen et al., 2010;
Rosengren et al., 2004). While physical work-related hazards
(e.g. respiratory diseases in relation to occupational exposures)
have been explored in a limited number of earlier studies in RMG
settings (Ahasan et al., 2000; Khanam et al., 2008), psychologically
adverse working conditions and their potential health effects have
been addressed insufﬁciently.
The only previous epidemiological study from Bangladesh on
psychosocial working conditions relied on single items to measure
general job satisfaction (along with reasons for dis-/satisfaction),
workers' perception of “prestige and honour in the society”,
and adverse events (e.g., like sexual harassment), respectively
(Paul-Majumder, 2003). Using a single item on job satisfaction
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may be useful in quantifying the overall psychological burden
experienced by workers. However, reasons for dissatisfaction were
only speciﬁed by 20% of the respective workers and were thus not
explored systematically. Therefore, the construction of experi-
enced “work stress” – as a broader concept comprising various
psychologically adverse working conditions – in that speciﬁc
setting remains unexplored. In addition, potential associations of
psychologically demanding working conditions with health out-
comes have not been explored in that previous study. Thus, it is
still unknown whether work stress is actually associated with
workers' health in RMG settings in Bangladesh, and if so, which
psychological components are the main drivers of this association.
Such insights could provide a starting point for policy action and
the development of interventions to improve the working condi-
tions and health of RMG workers in Bangladesh. To date, the only
study which systematically addressed components of work stress
and their associations with health in a RMG factory was conducted
in Thailand (Buapetch et al., 2008). In that study, work stress was
assessed by means of a work stress scale widely used in Western
occupational settings (Siegrist et al., 2004), which had previously
been translated into Thai. It is plausible however, that a culturally
embedded entity such as work stress might manifest itself differ-
entially across cultures, thereby requiring to (a) explore work
stress individually for each cultural setting as ﬁndings cannot be
readily transferred from one culture to the other and (b) to
develop items that capture stress from an emic perspective
(Brislin, 1990; Sanchez et al., 2006).
Our research therefore set out with two objectives: The ﬁrst
objective was to identify the main components of work stress as
experienced in a RMG factory in Dhaka, Bangladesh. Second, we
aimed to investigate associations of the work stress components
with self-reported health outcomes. In addition to these research
aims, the interdisciplinary methodology used in our study may be
of interest to future studies attempting to approach work stress as
a culturally embedded phenomenon.
2. Methods
2.1. Study population and setting
The study was an interview-based cross-sectional study among
workers of a RMG factory in Dhaka, the capital of Bangladesh.
Three criteria were employed to select the factory: (1) relatively
fast trafﬁc-related accessibility and close vicinity to the Indepen-
dent University Bangladesh, and (2) a size of the work force
between 300 and 600 employees, which was considered both
statistically sufﬁcient and logistically feasible and, (3) the factory
owner's willing to cooperate (e.g., granting unrestricted access on
pre-speciﬁed dates).
The chosen factory employed a total of 553 men and women
working as helpers, machine operators, cutters, folders, iron men/
women, packing men/women, supervisors, quality inspectors,
technical staff, ﬁnance personnel, and managers. This range of
occupations represents the common structure in RMG factories in
Bangladesh (Murayama, 2006; Paul-Majumder, 2003). Each indi-
vidual working in the factory (including the management) was
considered eligible and was approached for participation. No
exclusion criteria were applied based on the assumption at the
outset of the study that all potential participants would be adults.
Written informed consent was obtained from all interview
participants. Detailed standardized explanations with information
on, amongst others, the involved parties, the background of the
study, survey procedures, and anonymity of participants were
slowly read out to each individual. Participants indicated consent
by placing either their initials or a symbol (cross or tick) below the
study information sheet. The study received ethical approval by
the Bangladesh Medical Research Council.
The factory selected for data collection declared not to employ
minors (e.g., workers need to conﬁrm that they are 18 years or
older when hired). However, upon completion of the study, it was
found that a total of 17 participants speciﬁed an age below 18
years, which would necessitate provision of consent for participa-
tion by the respective parent(s) or guardian. Data of those minors
was therefore destroyed and excluded from the present analysis.
Of the 553 employees at the study site, 531 gave written informed
consent (response rate 96%). Post-hoc exclusion of the 17 partici-
pants reporting an age of less than 18 years reduced the sample to
514 participants.
Interviews were conducted in February and March 2012 by
three research assistants, who were ﬂuent in Bangla and super-
vised by the local study coordinator (MS). The research assistants
were trained in multiple sessions prior to the study according to
interviewing training guidelines (McCrossan, 1991; Schnell, 2012).
2.2. Measuring work stress—conceptual model
There are several established interview instruments to assess
psychologically adverse working conditions that are assumed to
contribute to the construction of work stress (Tabanelli et al.,
2008). One of the most widely used instruments is the effort-
reward imbalance (ERI) questionnaire. The ERI questionnaire is
based on the theoretical model of social reciprocity assuming that
failure of reciprocity of “efforts” and “rewards” in work life exerts
detrimental effects on the health of workers (Siegrist, 1996). The
ERI questionnaire has been translated and psychometrically eval-
uated for many languages, including Asian languages (Buapetch
et al., 2008; Li et al., 2005). To date, previous work has been based
on the assumption that the key components of work stress are
shared and therefore explorable with translated versions of the ERI
across cultural settings. Given that stress is a subjectively felt
entity, its perception may be highly determined by multiple
contextual factors including the cultural environment (Chun
et al., 2006). Therefore, there is reason to believe that – while it
may be generally appropriate to apply the ERI model in an Asian
working environment – the ERI may not capture the full range of
key components contributing to workers' experience of work
stress. Accordingly, in our study we employed a short version of
the ERI interview and complemented it with culture-speciﬁc items
potentially capturing additional dimensions of work stress.
2.3. Work stress measures
We used a seven-item version of the ERI, which has been
previously used in the Survey of Health Aging and Retirement in
Europe (SHARE) (Dragano et al., 2011). Efforts are measured by two
items covering perceived physical demands and time pressure.
Reward is measured using ﬁve items that capture perceptions of
social support, salary, recognition, promotion prospects, and job
security. For the current study, this short ERI scale was translated
from English into Bangla and was independently back-translated
into English. Inconsistencies between the English versions were
discussed in the study team, and revisions were made until
consensus was reached. This approach is in line with the
approaches used in earlier studies that applied the ERI in Asian
work settings (Buapetch et al., 2008; Li et al., 2005; Tsutsumi et al.,
2001).
The ERI translation was supplemented with culture-speciﬁc
items: Previous ethnographic ﬁeldwork was conducted in a RMG
factory in Dhaka, Bangladesh, by a member of the research team
over the period of ten months (Ashraf and Strümpell, 2011).
Potential themes related to work stress were identiﬁed in the
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ethnography independently by AL, JL, and MS. Core themes and
their operationalization were then discussed in consensus meet-
ings together with the author of the ethnography (HA). Whenever
possible and judged suitable by the research team, identiﬁed
themes were operationalized by items from established Western
work-related stress instruments. The remaining themes were
assessed by items which were used in a small-scale survey
complementing our previous ethnographic ﬁeldwork. A full list
of the work stress items used in this study can be found in Table 1.
Responses on all items were scored in a two-stage process:
First as a dichotomous variable of agreement and in a second step
as the extent of dis-/agreement (a little/very much). If combined,
both steps yielded a 4-point Likert-scale (1¼disagree very much,
2¼disagree a little, 3¼agree a little, 4¼agree very much).
2.4. Health measures
Health measures included items on self-rated health (SRH)
and self-reported physical symptoms. SRH, a predictor of morbidity
and mortality (DeSalvo et al., 2006; Idler and Benyamini, 1997), was
assessed by the question “In general, how would you rate your
health?”; responses were provided using a 5-point Likert-scale
(very good, good, moderate, bad, very bad). We identiﬁed a set of
key physical symptoms reported in the previous ethnographic
ﬁeldwork (Ashraf and Strümpell, 2011) and in other studies asses-
sing health of workers in Asian garment factories (Arumugam et al.,
2009; Paul-Majumder, 2003; Saha et al., 2010). The resulting items
assessed whether any from a list of nine speciﬁc symptoms (e.g.
headache, cold, back pain) had been experienced during the last
two months (yes/no).
2.5. Pilot study and interview
In January 2012, interview items and their response format
were tested in a pilot study involving 30 workers at the study site.
In line with the methodological challenges encountered in earlier
research (Buapetch et al., 2008; Sanchez et al., 2006) we observed
that multiple choice answers on a 4-point Likert-scale to indicate
the levels of agreement were not easily understood by pilot study
participants. As described above, the response format of the work
stress items was therefore altered into a two-stage process in
which participants ﬁrst indicated broad agreement to an item
(yes/no) and then their extent of agreement. However, during data
collection, we continued to observe that, while it seemed accep-
table for participants to indicate broad agreement (yes/no), they
appeared to still ﬁnd it difﬁcult to endorse a speciﬁc level of
agreement in their response. This was conﬁrmed by many missing
values on the questions addressing the extent of agreement (up to
23.3% for an individual work stress item).
Based on insights from the pilot study, the wording of some
items was reﬁned, and questions were supplemented with stan-
dardized back-up explanations that were to be used should a
participant not understand a question. These back-up explanations
were developed in order to enhance clarity, comprehensibility, and
coherence with the underlying original question.
2.6. Statistical analyses
Due to the missing values on the questions addressing the
extent of agreement described above, only the dichotomous
variable indicating broad agreement (yes/no) was used in statis-
tical analyses; this approach of dichotomizing work stress items
has been employed previously in a study using the ERI scale
(Fukuda et al., 2010). One of the health outcomes, tuberculosis,
was excluded from the analyses as the number of cases was very
low (n¼2). SRH was categorized into good health (very good,
good) and poor health (moderate, bad, very bad).
To investigate potential components of work stress, we ran
exploratory factor analysis (EFA) using orthogonal rotation (Var-
imax). To test sensitivity of the study results to the analytical
approach, we ran additional analyses based on oblique rotation
(Promax), which allows for correlation between potential factors.
Since both approaches yielded similar results, only results from
the primary approach (Varimax) will be presented. For each factor,
scores on its individual items were added to derive a summary
score. For each identiﬁed factor arithmetic means, standard
deviations (SDs), and Cronbach's alpha coefﬁcients were computed
to assess internal consistency. To explore associations of each
factor with the health outcomes, factor-speciﬁc summary scores
were used as either categorized variable (dichotomized based on
the median split) or as continuous variable (z-score). Associations
with poor SRH and individual symptoms were calculated by
Table 1
Overview of the work stress items included in this study.
Work stress item Full question Source/reference
Items from the effort-reward imbalance questionnairea
Physical demand My job is physically demanding ERIa
Time pressure I am under constant time pressure due to a heavy workload ERIa
Support I receive adequate support in difﬁcult situations ERIa
Salary Considering all my efforts my salary is adequate ERIa
Recognition I receive the recognition I deserve for my work ERIa
Promotion My job promotion prospects are poor ERIa
Job security My job security is poor ERIa
Item Full question Source/reference
Items derived from ethnographyb
Mistakes I am worried about making mistakes at work Ethnographyc
Abusive language During the last 6 months, I have been exposed to abusive language at my workplace Ethnographyc
Trust management I can trust the information that comes from the management COPSOQ IId
Trust workers The management trusts the employees to do their work well COPSOQ IId
Freedom I have very little freedom to decide how I do my work JCQe
a Effort-reward imbalance questionnaire (Dragano et al., 2011).
b Newly developed or taken from existing Western scales based on themes identiﬁed through ethnography.
c Ashraf and Strümpell, 2011.
d The Copenhagen psychosocial questionnaire II (Bjorner and Pejtersen, 2010; Thorsen and Bjorner, 2010).
e Job content questionnaire (Karasek et al., 1998).
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logistic regression, estimating odds ratios (ORs), and correspond-
ing 95% conﬁdence intervals (CIs).
The ORs were mutually adjusted for all individual work stress
components and for confounders that were selected a priori. Two
criteria guided the selection of confounders: The ﬁrst was their
observed or potential associations with either work stress or the
health outcome (Haseli-Mashhadi et al., 2009; Loerbroks et al.,
2010), and the second was their expected variability within
the sample (i.e. factors with very limited variability are unlikely
to confound observed associations). The confounders included
age (20 years or younger/ 21–29 years/30 years or older), sex
(male/female), education (no formal education/grade 1–10/higher
than grade 10), and smoking status (current/non). The analyses
presented in this manuscript were restricted to participants with
complete data on all key variables (n¼332; 65% of the initial
survey respondents), these are, the work stress items, all health
outcomes and all confounders. Participants omitted from the
analyses were more likely to report an age of 30 years or above,
to be female and supervisors or managers compared to those with
complete data.
In RMG factories hierarchy and assigned tasks are strongly
linked to gender (Ashraf and Strümpell, 2011), which may con-
tribute to differing perceptions of work stress. Consequently, we
ran sensitivity analyses restricted to non-supervising women,
which represent the largest subgroup in our study (n¼275). We
used SPSS 21 for all statistical analyses.
3. Results
3.1. Sample characteristics
Table 2 shows the characteristics of the study sample compris-
ing mainly female young workers with low educational back-
grounds. The daily income was 230 Bangladeshi Taka (BDT) ($2.7)
or less per day for 89% of the employees. The mean weekly
overtime equaled 7.5 h (SD 3.8). Forty-one percent of the respon-
dents reported poor health. Jaundice, breathing problems and
stomach problems were reported by 6.0%, 13.0%, and 16.3% of
the participants, respectively. Approximately one quarter of the
study participants indicated back pain, sleeplessness, and muscle
cramps during the last two months. A common cold or headache
was reported by about half of the employees.
Rates of agreement with the individual work stress items can
be found in Table 3. Physical demands, time pressure, and worries
about mistakes were each reported by about 60% of the partici-
pants. Rates of agreement with statements regarding adequate
support, recognition, and trust in either the management staff or
workers were very high (90% or higher). Thirty-three percent
reported exposure to abusive language during the last six months.
3.2. Key components of work stress
Initially, factors were identiﬁed based on an eigenvalue exceed-
ing 1. The EFA suggested four factors based on this criterion (data
not shown). Since the fourth factor consisted only of one single
item (“I can trust the information that comes from the manage-
ment”), and since the corresponding screeplot (not shown) sup-
ported a 3-factor solution, we requested such a 3-factor solution,
which grouped the previously single item into one of the other
three factors. All items belonging to a speciﬁc factor had factor
loadings of 0.47 or higher (Table 4). The ﬁrst factor, labeled “work-
related demands”, included, in addition to an item on physical
demands, items on time pressure, worries about making mistakes,
and exposure to abusive language. The second factor comprised
items on aspects such as support, recognition, adequate payment,
and trust, and it was thus considered to mainly reﬂect “inter-
personal resources”. The third factor, labeled “work-related
values”, included items on security, promotion prospects, and
freedom at work. Factor-speciﬁc summary scores were calculated
for each factor with a high score indicating high work-related
demands, interpersonal resources, or work-related values. Values
of the items regarding promotion prospects, job security, and
freedom therefore had to be mirrored as they were phrased
negatively. The potential factor-speciﬁc sum scores ranged from
4 to 8 for work-related demands, from 5 to 10 for interpersonal
resources and from 3 to 6 for work-related values. The means were
6.17 (SD¼1.30, observed score range¼4–8) for work-related
demands, 9.44 (SD¼0.85, observed score range¼5–9) for inter-
personal resources, and 4.76 (SD¼1.01, observed score range¼3–6)
for work-related values. The Cronbach's alpha coefﬁcients for these
three factors equaled 0.59; 0.55; and 0.42, respectively.
3.3. Work stress components and health
Overall, high work-related demands showed positive associa-
tions with poor SRH and with the individual physical symptoms.
For instance, an increase of the demand score by one SD was
associated with a signiﬁcantly 59% increased odds of poor SRH.
With regard to the symptoms, the ORs for the z-scores ranged
Table 2
Characteristics of the analyzed sample (n¼332).n
Characteristics
Age, n (%) r20 years 174 (52.4)
21–29 years 119 (35.8)
Z30 years 39 (11.7)
Female, n (%) 278 (83.7)
Marital status, n (%) Married 173 (52.1)
Unmarried 159 (47.9)
Education, n (%) No formal education 32 (9.6)
Grade 1–5 141 (42.5)
Grade 6–10 139 (41.9)
ZLower secondary exam 20 (6.0)
Type of job within factory, n (%) Workers 319 (96.1)
Supervisor or manager 13 (3.9)
Daily income Mean BDT(SD)a,b 184.1c (65.2d)
o37 BDTe 1f (0.3)
37.1–115 BDTg 22 (7.0)
115.1–230 BDT h 257 (82.1)
4230 BDT 33 (10.5)
Weekly overtime hours Mean, SD 7.5 (3.8)
Current smoking n (%) Yes 39 (11.7)
No 293 (88.3)
Poor self-rated health, n (%) 135 (40.7)
Symptoms, n (%) Back pain 87 (26.2)
Sleeplessness 74 (22.3)
Headache 160 (48.2)
Breathing problem 43 (13.0)
Cold 172 (51.8)
Stomach problem 54 (16.3)
Muscle cramps 86 (26.0)
Jaundice 20 (6.0)
n Full data set for all work stress items, all outcomes and confounders in logistic
regressions.
a BDT¼Bangladeshi Taka.
b Standard deviation.
c 184.1 equal 2.2 USD.
d 65.2 equal 0.8 USD.
e 37 BDT equal the extreme international poverty line of 1.25 USD purchasing
power parity.(Ravallion et al., 2008; Worldbank, 2012).
f Numbers do not add up to 332 due to missing values.
g 115 BDT/day equate to the national minimumwage of 3000 BDT/month at 26
working days (Bangladesh Ministry of Labour and Employment. People's Republic
of Bangladesh, 2010). 3000 BDT/month equal 35.7 USD/month.
h 230 BDT equal 2.8 USD.
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from 1.26 (95% CI¼0.73, 2.18) to 1.83 (95%CI¼1.28, 2.63) for a
jaundice and stomach problems, respectively.
Similarly, interpersonal resources were positively, although
less consistently, associated with a number of health outcomes. These
associations reached statistical signiﬁcance less frequently, however.
Overall, work-related values were weakly and non-signiﬁcantly asso-
ciated with the health outcomes, except for jaundice (Table 5).
3.4. Sensitivity analysis
Rerunning the EFA restricted to non-supervising women
yielded the same factorial structure as observed in the primary
analytical sample. The eigenvalues of the three factors were 1.34 or
higher and the factor loadings were 0.48 or above (data not shown
in tables). In logistic regression analyses, similar patterns of
association were observed between work-related demands or
work-related values and health outcomes as in the total analytical
sample. Interpersonal resources however showed somewhat stron-
ger associations with health outcomes in non-supervising women
than in the overall sample. For example, the OR for poor SRH
(based on the interpersonal resources z-score) equaled 1.31 (95%
CI¼1.00–1.71). Furthermore, with regard to physical symptoms,
the ORs for the interpersonal resources z-score ranged from 1.34
(95%CI¼1.00–1.79) for sleeplessness to 1.89 (95% CI¼1.37–5.89)
for a common cold (data not shown in tables).
4. Discussion
Drawing on previous ethnographic research, potential key
components of work stress as they may be experienced in a
RMG factory in Bangladesh were identiﬁed in our study, and the
components' relevance to workers' health was explored.
In line with a previous study among 808 workers from 39 RMG
factories in Bangladesh (Paul-Majumder, 2003), we observed a
high burden among workers in terms of psychologically adverse
working conditions and self-reports of poor health. In that earlier
study, poor health – based on a deﬁnition comparable to the one
used in our study –was reported by 67.9% of the female employees
and 56.6% of the male employees. The prevalence of poor SRH was
lower in our study. This may be explained by the fact that the
working conditions at our study site were possibly more favorable
in terms of reported working hours and salaries. Virtually all
participants reported a daily income which exceeded the interna-
tional extreme poverty line of $1.25 per day (Ravallion et al., 2008)
and the national minimum wage of 3000 BDT/month (equals
$35.7) (see Table 2) (Bangladesh Ministry of Labour and
Employment. People's Republic of Bangladesh, 2010).
The EFA suggested that the perception of work-related stress in
the RMG factory was clustered into three components: work-
related demands, interpersonal resources, and work-related values.
While work-related demands and interpersonal resources were
associated with health outcomes, work-related values largely
lacked associations with health. In line with this observation, our
previous ethnographic research did not identify two of the three
constructs covered by the factor work-related values (that is,
promotion and security) as relevant to the work stress experience
of RMG workers (Ashraf and Strümpell, 2011). Additionally, during
data collection it became clear that the concept of being promoted
was not present in RMG worker's thinking, i.e. back-up explana-
tions had to be used frequently. While work-related values may
have little salience in the RMG setting in Bangladesh, this
Table 3
Agreement with the individual work stress items (n¼332).
Work stress item Afﬁrmative responses n(%)
Physical demand My job is physically demanding 296 (62.0)
Time pressure I am under constant time pressure due to a heavy workload 198 (59.6)
Support I receive adequate support in difﬁcult situations 301 (90.7)
Salary Considering all my efforts my salary is adequate 225 (67.8)
Recognition I receive the recognition I deserve for my work 307 (92.5)
Promotion My job promotion prospects are poor 140 (42.2)
Job security My job security is poor 129 (38.9)
Freedom I have very little freedom to decide how I do my work 143 (43.1)
Trust management I can trust the information that comes from the management 313 (94.3)
Trust workers The management trusts the employees to do their work well 329 (99.1)
Mistakes I am worried about making mistakes at work 207 (62.3)
Abusive language During the last 6 months, I have been exposed to abusive language at my workplace 111 (33.4)
Table 4
Exploratory factor analysis of the 12-item work stress scale (n¼332).
Work stress item Factor loading (eigenvalue)
Work-related demands
(1.594)
Interpersonal resources
(2.327)
Work-related values
(1.273)
Physical demand .750  .107 .027
Time pressure .756  .147  .035
Support .023 .682  .107
Salary  .169 .554 .206
Recognition  .148 .714  .082
Promotion  .028  .077 .599
Job security  .001  .146 .705
Freedom .242 .097 .628
Trust management .158 .504  .062
Trust workers  .074 .486  .103
Mistakes .576 .160 .093
Abusive language .470  .154 .373
Variance explained (%) 13.3 19.4 10.6
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component has been found to play a key role in many high and
middle-income countries (Hanson et al., 2000; Karasek et al., 1998;
Lau, 2008; Leineweber et al., 2010; Siegrist et al., 2004).
Similar patterns of association between work stress components
and health were observed in analyses restricted to non-supervising
female employees. Interpersonal resources however showed some-
what more pronounced associations with poor health outcomes in
this subgroup than in the overall sample. A number of previous
studies have suggested that the work stress components, which are
associated with poor health may differ by gender (Peter et al., 2002;
Wang et al., 2012). One may speculate that in our speciﬁc study
setting, the absence of interpersonal resources such as support,
recognition and trust are particularly important to health outcomes
in the examined subsample. Further studies are needed to shed
more light on potential effect-modiﬁcation of the relationship
between work stress factors and health by gender.
As mentioned above, one study has previously explored asso-
ciations between ERI components and health in a RMG factory in
Thailand (Buapetch et al., 2008). Health outcomes included anxi-
ety, depression, and one variable summarizing information from
15 single variables on physical symptoms. The authors found
variations in the strength and type of the associations between
reward, effort, and the health outcomes: Reward was signiﬁcantly
associated with all health variables whereas effort was only
associated with two of the three health outcomes. The authors
pointed out that these results differ from Western studies, where
ERI factors are usually associated with health outcomes more
consistently. Buapetch et al., 2008 (p. 488) speculated that “this
difference might also be related to the nature of job characteristics,
context of work environment, and cultural sensitivity/differences,
as well as speciﬁc factors that might be affect psychological health
among Thai industrial manufacturing workers” [sic]. This inter-
pretation is in line with the ﬁndings from our study and our
previously stated assumption that work stress may be experienced
and constructed differently across cultures and settings.
Buapetch et al. also expressed concerns related to the relevance
of some ERI items to garment workers and potential semantic
misunderstandings during the process of translation. They sug-
gested “to use qualitative methods to explore and clarify cognitive
concepts” in future research (Buapetch et al., 2008). While
semantic issues are usually addressed in the back translations of
questionnaires (e.g. Buapetch et al. 2008; Leineweber et al. 2010)
issues related to the relevance of single items have not been
addressed to the best of our knowledge in studies on work stress
in Asia so far. In our study, comprehensive anthropological
research was conducted prior to the epidemiological study to
increase the likelihood that items of local or contextual relevance
were covered by the designed interview. This approach assessed
work stress from an emic perspective rather than imposing a
predeﬁned concept on our measurement approach.
A number of limitations of our study need to be noted. We
drew on cross-sectional data, which does not allow inferences of
causality from observed associations. The initial participation rate
in our survey was high. Due to missing values the percentage of
data records which could be ultimately used for the analysis was
however lower, that is, only 332 of those 514 participants who
could have been included (65%). One may speculate that non-
responsiveness on selected items represents a way of declining
participation for the workers in the RMG factory. A response rate
of 65% in a cross-sectional study can nevertheless be considered as
satisfactory. It cannot be ruled out that culture-speciﬁc response
patterns, such as a reduced propensity to express disagreement,
contributed to information bias. However, we sought to maximize
the reliability and validity of the collected data by drawing on the
previous qualitative research ﬁndings during the process of inter-
view development, by independent translation and back-
translation of the interview, by conduct of a pilot study, use of
standardized explanations to maximize comprehensiveness of
questions, and close on-site supervision of the survey conduct.
Although we were able to adjust for important confounders in
our statistical analyses, residual or unmeasured confounding can
never be ruled out. Based on previous surveys in Bangladesh
(World Health Organization, 2011, 2002) and the ethnographic
ﬁeldwork (Ashraf and Strümpell, 2011), we expected only negli-
gible variance of many other potential confounders, such as
reported lifestyles (e.g. physical exercise or alcohol consumption),
which is why these factors are unlikely to affect our ﬁndings and
were not assessed. The demographic proﬁle of our study sample is
in close keeping with the commonly observed characteristics of
RMG factory workers in Dhaka (Chowdhury and Ullah, 2010;
Mridula and Khan, 2009; Paul-Majumder, 2003). It is important
to note, though, that the generalizability of our ﬁndings to other
Table 5
Odds ratios and 95% conﬁdence intervals for health outcomes by work stress components (n¼332).n
Poor SRHa Back pain Sleeplessness Headache Breathing
problems
Cold Stomach problem Muscle
cramps
Jaundice
WDb Lowc
High 1.91
(1.16–3.15)
1.72
(1.01–2.93)
1.82
(1.02–3.26)
2.23
(1.38–3.59)
2.01
(0.96–4.24)
1.33
(0.83–2.14)
2.98
(1.54–5.75)
1.60
(0.93–2.74)
1.93
(0.70–5.32)
z-Score 1.59
(1.22–2.08)
1.37
(1.04–1.81)
1.41
(1.03–1.93)
1.58
(1.23–2.02)
1.52
(1.01–2.28)
1.30
(1.02–1.65)
1.83
(1.28–2.63)
1.42
(1.07–1.89)
1.26
(0.73–2.18)
IRd Highc
Low 1.59
(0.97–2.63)
1.53
(0.91–2.57)
1.87
(1.06–3.30)
1.56
(0.97–2.51)
2.75
(1.34–5.66)
2.35
(1.46–3.79)
1.42
(0.76–2.64)
2.57
(1.52–5.35)
2.04
(0.77–5.42)
z-Score 1.22
(0.96–1.55)
1.25
(0.98–1.59)
1.28
(0.99–1.66)
1.41
(1.10–1.81)
1.70
(1.26–2.27)
1.72
(1.32–2.25)
1.10
(0.83–1.46)
1.39
(1.09–1.76)
1.26
(0.85–1.88)
WVe Highc
Low 1.21
(0.72–2.04)
1.34
(0.78–2.32)
1.28
(0.71–2.31)
1.18
(0.72–1.95)
1.55
(0.73–3.30)
0.69
(0.42–1.14)
0.71
(0.36–1.40)
1.12
(0.64–1.94)
1.81
(0.68–4.82)
z-Score 1.10
(0.86–1.42)
1.14
(0.87–1.49)
1.27
(0.95–1.71)
0.99
(0.78–1.26)
1.10
(0.76–1.60)
0.79
(0.62–1.00)
0.93
(0.67–1.29)
1.05
(0.80–1.38)
1.73
(1.04–2.88)
n Mutually adjusted for all individual work stress components and for age (20 years or younger/21–29 years/ 30 years or older), sex (male/female), education (no formal
education/ grade 1–10/higher than grade 10), and smoking status (current/non).
a Self-rated health.
b Work-related demands.
c Median split.
d Interpersonal resources.
e Work-related values.
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industrial settings or other employment sectors in Bangladesh
may be limited.
The attempt of capturing work stressors from an emic perspec-
tive based on ethnographic research represents a strength of
our study. However, we do not know whether the clustering of
items into the respective work stress components is meaningful
from an emic perspective beyond their statistical correlation.
Exploration of such meaningfulness could be achieved by addi-
tional qualitative enquiries, e.g. through application of cognitive
interviewing techniques. This was however beyond the scope of
the current study.
In conclusion, our study identiﬁed three key components of the
work stress in the RMG factory setting, these were: work-related
demands, interpersonal resources, and work-related values. Work-
related demands and interpersonal resources were found to be
associated with RMG workers' health while work-related values
seemed to be of less relevance in this respect. Furthermore, our
study illustrates the potential of mixed-methods interdisciplinary
research in providing insights into the construction of work stress.
Utilization of culturally sensitive items, as opposed to merely
translated tools, is likely to increase the probability that work
stress is capture from an emic perspective.
Further research is needed in RMG settings to explore possible
associations of works stress with other than self-reported health
outcomes (e.g., biomarkers) and to longitudinally disentangle the
potential causality of the association of work stress with health
outcomes. If our ﬁndings are conﬁrmed, they could offer starting
points for interventions to improve working conditions at Bangla-
deshi RMG factories. Even though interventions could target
individual workers, we strongly believe that addressing of the
work and contracting conditions of RMG workers is more impor-
tant, e.g., by raising awareness and political actions from local
institutions including labor unions but also consumers from
Western countries.
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